At first, while I had only a small quantity of serum at my disposal, I attempted to see its curative effect in the following way. I visited the Arthur Road Hospital, which had the largest number of plague patients in Bombay, and requested the Medical Officer in charge to point out to me those cases which lie considered hopeless; that is, cases which, lie thought, could not recover without the assistance of some new, additional treatment. He told me that he had a patient who had had, on the day before, a temperature of 107u, and that up to that time not one patient had passed--through the THE JLJNDIAN MEDICAL GAZETTE, [May, 1915- hospital who had recovered after having had that temperature. In the same manner he pointed out to me a certain number of other patients who, in his opinion, had no chance of recovery. I reasoned that, if a proportion of such patients recovered under the specific serum treatment, we would have an indication that the treatment under enquiry produced a greater effect than the ordinary treatment adopted in the hospital. Very soon I had to abandon that plan, as no such indication was obtained. A curative treatment which has not the power of helping in critical cases may, however, still be highly valuable. When the hospital authority sees before him, say, a hundred patients, there are, of course, amongst them three categories: one which will for certain recover, another which will for certain succumb, and a third category in whose case the balance, by a useful treatment, might be turned towards recovery.
The serum, even when powerless with regard to the second category, would prove extremely important if it were to assist with regard to the third group of patients. I suspended temporarily further attempts until I had accumulated a sufficiently large amount of serum; and then went to Poona where the plague epidemic was on the increase, and the number of patients admitted to the General Plague Hospital was between 20 and 30 per day." II At the time of giving the above explanations to the Commission I dealt with the recovery rate, which, in an acute disease like the plague, clearly dominates all other questions. Subsequently, I applied the same plan of study to all clinical features of that disease, or, more precisely, to all those features which could be reliably observed and recorded. This included symptoms and particulars which were common to all categories of plague patients, as well as those which were observed only in the distinctive types of the disease. In this manner the effect of the treatment was investigated in relation to the age, sex, nationality and caste of the patients ; their condition as to previous inoculation ; the duration of illness prior to admission to hospital and prior to the application of the specific treatment; the state of consciousness or coma on admission ; the type of the illness, viz., the presence or absence of outward lesions (buboes) ; the number and mode of distribution of these, if present; the condition as to pneumonic symptoms ; the detection or otherwise of germs in the circulation at stated periods of the disease; the temperature, pulse and respiration at the time of arrival at hospital and of commencement of treatment; the variation of these particulars after the first administration of serum and throughout the time of observation ; the duration of febrile symptoms in recovery cases; the recurrences, if any, of high temperature and high rates of pulse and breathing subsequent to the first restoration of normal conditions; the recovery rate corresponding to variations of treatment; and the prolongation, if any, of life in fatal cases.
The relative gravity of each of the above symptoms was at the same time minutely investigated. Of the observations which, at that period, were taken and recorded with regard to plague patients, I omitted, for the time being, to take account only of those which conveyed general impressions of the observers, or were based on mental records, that is, those in the estimation of which personal inclination and idiosyncrasies, not admitting of control and verification, played an important part. In no case, however, were impressions of this nature required for forming definite conclusions.
The studies here referred to were made with the serum of Professor Lustig of Florence, which was used in Bombay in 1899-1900 ; Among the patients admitted in a similar condition and not treated with serum the proportion was 23*83 per cent.
The fever, however, did not disappear in the serum-treated patients sooner than in the non-serum patients. Indeed, the number of cases in whom the maximum T. was over within the first 24 hours of admission formed 68*14 per cent, of non-serum patients and G4'20 per cent, of serum patients. In the most serious of the non-serum cases, who recovered, the T. became permanently normal in an average of 19'95 days; in the corresponding serum eases, in an average of 21 "05 days.
Among the patients treated with Terni and Bandi's serum the mortality was, in one hospital, 89 deaths in 110 cases, or 80'90 per cent., while among the non-serum cases, admitted to the same hospital at the same time and alternately with the above, it was 90 deaths in 110 cases, or 81*81 per cent. In another hospital, the figures were 12 deaths in 10 serum cases, or 75 per cent., and 11 deaths in 1G alternate nonserum cases, or 68*75 per cent. When the two hospitals are considered together, the mortality is 80'1G per cent, in either category of patients. Taking the case of the hospital with the larger number of patients, the serum-treated patients, who ultimately succumbed, lived, on the average, 8 hours longer, after admission to hospital, than the others; the figures being 3*27 days and 2*93 days respectively. Advantage from an early administration of serum was not consistently observed ; nor did cases in less susceptible ages, or with a less dangerous manifestation of buboes, or with a lower admission T., benefit by injection more than severer cases.
On the other hand, patients admitted with a less dangerous condition of the circulation or breathing appeared to be so benefited. The proportion of patients who were treated with serum, and who, within 24 hours, showed improvement of condition, was, with regard to T., 58*22 per cent.; with regard to circulation, 46*42 per cent. ; and with regard to breathing, 36*47 per cent. Among the nonserum cases the corresponding figures were 45*78 per cent., 32*55 per cent., and 34*88 per cent.
Similarly, the proportion of cases in whom the gravest condition of T., circulation and breathing was passed in less than 24 hours after admission, was, for the serum cases, 38*09 per cent., 20*31 per cent., and 17*46 per cent., and for the nonserum cases, 26*31 per cent., 13*55 per cent., and 10*00 per cent, respectively. Yet, ultimately, the mortality in all these groups of cases was higher in the serum patients than in the others. In the patients treated with serum, who ultimately recovered, the highest T. and rate of pulse and respiration showed an average of 102*6?, 127 and 37 respectively; in the corresponding non-serum patients the figures were 102'8?. 138 and 41. Among the seiuintreated cases there were also fewer relapses of high T. than among the non-serum cases-The recovery rate was not improved by increasing the initial dose or the total amount of serum.
In the case of Dr. In both hospitals the injections tended to reduce the T. and pulse rate within the first few hours of admission, the degree of that tendency being manifested in figures analogous to those mentioned above for the other sera.
In both hospitals the serum patients who ultimately succumbed lived longer than the non-serum cases, the average advantage being, in one hospital, of 71 hours, and in the other, of 2*55 days. The hospital which showed a longer survival of the serum cases had also a further advantage over the other in that the recovering patients, in the serum group, reached normal T., pulse and respiration sooner than the non-serum recovering patients ; yet the ultimate mortality of the serum cases in this hospital was higher than in the other hospital, and higher than among its own non-serum cases, thus showing again the absence of a parallel between the improvement of symptoms and of the ultimate result.
In the case of the lloux-Yersin-Ihrrel-am d-Galmette serum, the mortality was 45 deaths in 08 cases, or GO* 17 per cent., among the serum-treated cases, and 41 deaths in 68 cases, or G0'29 per cent., among the others, the difference being referable in this case also to the condition of the respective patients at the time of admission.
Notwithstanding the unfavourable termination of the disease, the serum cases, who ultimately succumbed, lived, in this as in all the other instances, longer, after the date of admission to hospital, than the non-serum fatal cases, viz., 7*57 days as compared with 4*19.
The proportion of cases whose highest T. and pulse-rate became lower within the first few hours of arrival in hospital was 42*64 per cent, and 42*64 per cent, respectively in the serum group, and 39*85 per cent, and 32*35 per cent, in the other; yet the mortality, in each of these categories of serum cases, was higher than in the corresponding categories of [Mat, 1915. non-serum cases.
As regarded respiration, the figures were in a reversed order, viz., 38*23 per cent, for the serum cases and 41*17 per cent, for the others; and the mortality was in favour of the serum patients. In the case of this serum, as in the case of that made by Lustig, the maximum T. and rate of pulsation and breathing were passed in the serum cases later than in the others ; but, ultimately, the serum cases, which recovered, reached the normal, in respect of all these particulars, sooner than the others, the average delay being, for the serum cases, 0*24, 8*40 and 7*04 days, and for the others, 8*42, 9*20 and 9*02 days respectively. Sir A. E. Wright and his collaborators refer to that method under the name of " the statistical method," adverting by this to the fact that experimental study proceeds throughout, and of necessity, by careful measurement and calculation.* They contrast this method with " the experiential method i.e., the process of taking into account the complex of impressions left upon the mind by experience.
The authors say (The Lancet. December 14th. 1912, p. 163G) :? " If we employ the experiential method, i.e., if we take into account the whole complex of impressions which have been left upon the mind by experience, we arrive at a generalisation (which is the general law or general evaluation of the class). This will express the result which we have witnessed in the majority of our cases ; and it will, if our experience has been a typical one, hold good of a majority of every other series of such cases. If, on the contrary, we proceed by the statistical method i.e., if we tabulate and count up our results, we arrive at a statistical evaluation. This will set forth the percentage of cases in which a particular result was achieved ; and it will, if our experience is a typical one, give the correct odds in favour of that result reproducing itself in the case to which we are giving our attention. " An objection will already have suggested itself : ' Is it,' it will be asked, ' beyond question that what is here called the" experiential method," is properly distinguishable from the statistical method ? And does not the distinction between the methods consist only in this, that when we bring into application the so-called ' experiential method" we are relying npon a badly kept and blurred mental record of the facts which warrants at best an evaluation in general terms, while we have in connexion with the statistical method an accurately kept written record which warrants an evaluation in precise figures ?
The question may be answered by analysing somewhat more minutely first the statistical and then the experiential method.
The statistical method of evaluation involves throe separate operations: (1) A critical study of the raw material of experience with a view to selecting a suitable criterion upon which to build up our statistics ; (2) the sifting of that raw material by aid of the criterion we have chosen* ; and (3) the evaluation of the results which the sifting has yielded." (P. 1037): "The experiential is a much less sophisticated and a much less arbitrary method of evaluation. When we employ it we let the two separate streams of experience which correspond to the twin series of substantive and control experiments filter through our minds, and then compare the impressions which have been imprinted. While no complete account can be given of the psychological processes by which this comparison is carried out, the two following points may be noted. When we bring into application the experiential method, we take into consideration every feature of each case and not, as in the case of the statistical method, only one selected feature!?in other words, the experiential is a method of unrestricted ; the statistical a method of restricted outlook. And the mental record upon which we proceed need not be inaccurately kept or blurred. When, for instance, we obtain in a succession of consecutive cases one and the same result, each succeeding case will render more distinct the impression made by the preceding case;
and when a case which is at variance with a series of previous cases turns up, it will by contrast stand out very clearly in our consciousness."
Having defined the two methods, the authors state, regarding the. application of the " experiential method ": " The capacities of the human intellect are unequal to the task of carrying in mind and weighing one against the other a long procession of substantive and a longprocession of control cases. There attaches to the use of the experiential method also another important limitation. It is impracticable, in the case where the evaluation of different observers diverge, to bring these together into a single judgment. For there is no method for finding the resultant of a number of nonnumerical evaluations." Against this they point out, as the disadvantages of the " statistical method " . " that it is the exception to find in connection with clinical material either a really critical feature by reference to which the cases can be sorted out into successes and failures, or a significant feature which is universally * Vide, however, infra the authors' reference to the popular verdict on statistics." * As may be seen from the brief summaries given below, the plan of study described here as " the statistical method" embraces the whole of the " raw material of experience, " the selection of one feature as a criterion, to the exclusion of others, not being necessary. In acute diseases, however, often one particular " present and which lends itself to arithmetical evaluation."::
As a certain counterweight against the disadvantages we have been considering is to be reckoned the fact that, once a satisfactory basis for statistics has been found, we can obtain in the form of a single expression the resultant of the evaluations of any number of independent observers." The Lancet, December 21st, 1912, p. 1701: " Where such a criterion is not available, and where the personal judgment of the observer is called into requisition, it is very difficult for him, in going through a long series of cases, to maintain exactly the same standard of value. The observer's estimate of what amounts to an attack' or a 'relapse' or a ' cure' will, for instance, vary; and it will be impossible iii the case of different observers to obtain conformity to a uniform standard.' f Lastly, a comparison of the methods is made in the following respect (p. 1G37) : " When we evaluate by a method of restricted outlook, which takes into account only a single feature in each case (and we have seen that the statistical is such a method),J we must, before a trustworthy conclusion can be arrived at, pass in review a very large number of cases.
When we evaluate by a method of unrestricted outlook (such as the experiential method) in which every feature in each case is taken into account, a much smaller number of cases will suffice. When there is a shorter and a longer way it will be well not to choose, on principle, the longer."
In the passages which now follow the authors refer to the value of the " statistical method, " or numerical evaluations, " in medical research.
They state of such evaluations (p. 1701) : " We shall have conceded to them their proper relative rank in science when we have put them upon a level with evaluations expressed in round numbers, and with approximative evaluations such as are obtained by the experiential method. They must, however, from the standpoint of ethics, rank below these. For, while approximative experiential evaluations are neither more nor less than what they purport to be, a precise numerical evaluation is a concession to that human weakness which insists that it must always be allowed to achieve, even at some sacrifice of truth, an absolutely definite mental image." "If we desire to learn in connexion with each individual only whether he remains well, or falls seriously ill, and whether he dies of his illness, or survives, the required statistics can quite well be compiled by perfectly unskilled labour. And it is by such agency that statistics are commonly compiled. But if we desire to learn what is the number of men who really fall ill of pneumonia, and the number who really die from it, the clinical skill that will have to be requisitioned will not be less than for an experiential evaluation." (P. 1702): "It has, in the course of the preceding analysis of the experiential and the statistical methods, been elicited that the statistical method employs, for purposes of numerical notation, a quite arbitrary scale of values ; that it is, in contrast to the experiential method, a method of restricted outlook ; that there are a very large number of cases to which the method cannot be applied: that it is not capable of bringing to light finer differences *; and that it demands, if the results are not to be of inferior value to those of the experiential method, the application of exactly the same measure of clinical skill." _ '? Do considerations of intellectual morality prescribe that the statistical method should everywhere be brought into application ? " " The statistical method is believed to provide effective safeguards against moral shortcomings on the part of the observer and evaluator." " The observer who is blinded by intellectual, personal, or financial bias, but is constitutionally honest?and this is the type <>f observer against whom we have to be upon our guard?need only employ the statistical method to find himself estopped from overrating the cases which bear out his theories ; and from underrating or putting out of sight cases which have turned out inconveniently for those theories. ille experiential method gives opportunities for such departures from morality." " But there is something more to be taken into consideration. (?) It is important in connexion with the question of the warping of the observer's judgment by bias to realise that this cannot really count as a very formidable obstacle to scientific advance." " Bias, begotten as it is of self-interest, will affect only the verdicts of the original observer and of those who have definitely taken sides for or against him, and the rest of the world will be unprejudiced." " Whenever the statistician has free choice in the matter of the criterion which is to govern his classification? and he very often has such free choice?he can turn this choice to advantage in the interest of the particular cause which he happens to have at heart." t (&) " When we come seriously to make inquiry whether in the case of statistics the cards are xeally on the table, the answer must inevitably come that the mere setting down of the serial numbers, or, as the case may be, of the names of the patients, is not a fulfilment of the ideal of setting forth the data in such a manner as to make it possible for the reader to control the judgments of the observer." (c) " While it may be permissible to rank all men as equally competent observers with respect to things that admit of being measured by carpenter's rules, or of being weighed upon grocer's balances ? and to rank as the most authoritative on these matters, the man who reports the largest number of observations ; this doctrine cannot find application in medicine; for here in many cases truth can be arrived at only by exceptional skill and a very delicate calculation of probabilities." (P. 1703) : Looking back now over what has preceded, it will be borne in upon the reader, on the one hand, that medical statistics are nothing more than the data of imperfect clinical methods set out in unwarrantably precise figures ; and, on the other hand, that we have in connexion with the statistical method, just as with the experiential method, to reckon with opportunities for the intrusion of bias; with a defective realisation of the ideal of a complete disclosure of the data ; and with the assumption of unwarranted authority on the part of the evaluator. The reader will probably have arrived at the conclusion that there is in all these respects little or nothing to choose between the two methods of evaluation." t In the concluding passages, after criticising The train of reasoning which commends itself to these runs somewhat as follows : ' Unanimity of expert opinion does not furnish any real guarantee of truth. If it did, the medical profession would not, time and again, have accepted unanimously?as it did for instance j in connection with blood-letting experiential conclusions which the progress of knowledge has compelled it to abandon. And now just let me ask, concludes our objector, ' is it conceivable that the medical piofession would not have been saved from such gross errors if it had brought into application the statistical method ?'" Concerning this the authors state that "it was not the bringing into application of the statistical method, but the undertaking of control experiments?that is to say, the treatment of patients without bleeding, and the comparison of these by the experiential method with the previous cases treated by bleeding?which led to the general abandonment of blood-letting;" * and that if a method of evaluation was to be discredited by the fact that an ^erroneous conclusion has been arrived at by its means, both the experiential and the statistical methods of evaluation, but m primus the latter?upon which the popular verdict is that ' statistics will prove anything' would be irretrievably discredited." " The doctrine of the probative value of a consensus of expert opinion is in 110 way invalidated by such a train of reasoning as that which we have been reviewing. In reality we are all of us recording machines?recording machines of the most diverse patterns?and when each several machine registers one and the same impression, the correctness of such record is established beyond doubt.+ The general sense of mankind proclaims this in the dictum : Securus judical orbis terrarum. It does so again in the formula : (Juoa semper ; quod ubique; quod ab omnibus. And if it stands fast that what is given in the experience of all is true, how shall this not hold also?also with the proviso that untreated as well as treated cases are included in every experience?in our difficult and distracted science of medicine '? " (To be concluded.) Vide, the statements quoted below concerning "the capacities of the human intellect" for the process of detecting ineffectual lines of treatment.?W. M. H. t It seems impossible that the authors had in mind such instances as, e.g., the universal impression that the sun and the Armament move round the earth ; that the shape of the latter is flat; that weight is lost and matter destroyed in burning bodies ; that energy of spent movements is extinguished, and innumerable others, which are recorded in ancient, mediajval and modern literature and sayings, and which, in due time, have become subjected to "statistical procedures of research.?W. M. H
